The sound absorption performance of an acoustic absorber consisting of a stretched circular membrane placed a short distance in front of a fiberglass blanket was both measured and predicted. Both theoretical and experimental analyses were restricted to plane acoustic waves. Theoretical predictions indicated that the membrane-blanket combination would have a sound power absorption coefficient nearly equal to the sound power absorption coefficient of the blanket alone if the incident acoustic plane wave drove the membrane at one of its resonance frequencies. Theoretical analysis also predicted that the sound power absorption coefficient would approach zero when the membrane was driven at an anti,resonance frequency 
INTRODUCTION
It is difficult to find a good acoustic absorbing material which is impervious to moisture and other contaminants. Acoustic absorbing materials by their very nature are porous. However, there are many applications, such as those in food handling areas, where health or safety requirements prohibit the use of porous materials. One way of approaching the problem of designing an acoustic absorbing material is to use a conventional acoustic absorbing material such as fiberglass or foam, and to face it with or enclose it in an impervious plastic film. Thus, for example, fiberglass is often enclosed in Mylar bags. The basic shortcoming of this approach is that the impervious material can act as a reflector of sound and can diminish the effectiveness of the absorbing materiM.
This paper reports an investigation to determine if a workable acoustic absorbing material could be made by stretching a thin plastic film across supports in front of a conventional absorbing material.
By proper design of the film supports and tension it was hoped to make use of the fact that sound transmission through a stretched membrane at resonance is nearly 100%. This idea was investigated both analytically and experimentally, using normal-incidence simple harmonic plane waves as a basis for investigating the behavior of the membraneabsorber combination.
The membrane-absorber combination investigated is shown schematically in Fig. 1 The acoustic properties of several other experimental membrane-absorber combinations were predicted and measured, and the agreement between theory and experiment was about the same as for the example shown in this paper.
III. OBSERVATIONS AND CONCLUSIONS
The results of the experimental and theoretical investigations show that it is possible to use a stretched membrane in front of an acoustic absorbing material without destroying its acoustic performance at the majority of frequencies. The performance of the film and absorber combination at most frequencies can be as good as, or slightly better than, the performance of the absorber by itself. However, in order to have an effective acoustic absorber it is necessary to avoid poor acoustic performance at the frequencies near membrane antiresonance. Furthermore, it has been found that the membrane is an efficient transmitter of sound only for those frequencies below the fourth or fifth membrane antiresonance.
Above these frequencies the membrane begins to reflect the sound, and very little acoustic energy is transmitted to the absorbing blanket.
Reflection from the membrane was even more pro- formance at low frequencies. A theoretical absorption curve for a combination of this type is shown in Fig. 6 for an assumed absorber characteristic.
Clearly, a membrane-absorber with these characteristics would be useful only in the region of 6000 Hzo Another approach to the design of a useful membraneabsorber would be to attempt to construct a membrane with a low mass per unit area. This would allow better transmission of sound at the higher frequencies. Lower mass per unit area could be obtained by using a thinner membrane or by changing the•membrane material. For a given membrane material the limiting factor is its ultimate tensile strength.
Thus, as the membrane is made thinner the tension to which it is stretched may have to be reduced.
The reduction in tension will lead to lower frequencies for the membrane antiresonances, which in turn limit the frequency range over which the membrane-absorber combination may be useful. A stronger, less dense membrane material would be the best alternative.
The membrane-absorber combination under investigation could provide excellent absorption characteristics over specified frequency ranges. These frequency ranges were centered about the membrane resonant frequencies and between membrane antiresonant frequencies. This suggests that a properly designed array of different membranes could, when arranged on a panel, provide reasonable acoustic absorption characteristics across a broad enough frequency range to be useful. The plane-wave equations for the design of such a composite absorber have now been developed.
